Our research aims to address the problem of inequality in income distribution from a different perspective than the usual. We intend to verify if geography influences the pattern of inequality, that is, if the standard of living varies from region to region and if, in the process of growth, spatial units in Portugal have been converging in terms of most relevant variables, such as income. We search the answers to these questions by introducing the treatment of convergence between smaller territorial units, the municipalities as individuals. We intend to evaluate convergence or divergence in income growth and test empirically the theoretical hypothesis that β-convergence, although necessary, is not a sufficient condition for σ-convergence. To study convergence, we use information about GDP and wages for NUTS III regions, and wages for municipalities. We observe spatial dependence between municipalities, so we estimate spatial econometric models to test convergence. With regard to conditional convergence between municipalities, the model most appropriate is the one which includes in the explanatory variables the weight of primary sector employment, leading us to conclude that this variable distinguishes the "steady state" of the small economies.
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Introduction
As mentioned in Guerreiro (2012) , regional imbalances represent an intrinsic characteristic of the Portuguese economy and, as stated in Mateus et. al. (2000) , the structural evolution of the European economy has shown a real convergence between countries and divergence between regions. Nowadays in European Union, the economic and social cohesion, namely the approach of the various territories in terms of standard of living is assumed to a primary objective of economic policy.
Our research aims to address the problem of inequality in income distribution from a different perspective than the traditional studies addressing inequality among individuals [see the studies of Rodrigues ( , 1999 Rodrigues ( and 2008 ]. We would like to answer questions such as if geography influences the pattern of inequality or if the Portuguese's standard of living depends on the place of residence and finally if, in the process of growth, the spatial units that make up the Portuguese territory have been converging in terms of income. We will search for answers to these questions by introducing the treatment of convergence between smaller territorial units, i.e. the municipalities.
Usually the economic literature examines, separately, the convergence of income, and the inequality in income and living conditions or welfare between people.
For the study of economic convergence are used standard regional or national economic indicators such as Gross Domestic Product per capita (GDPpc) [considering the reference works of Barro and Sala-i-Martin (1992 , 1995 , Barro (1991) , Salai-Martin (1990 , 1995 , 1996a and 1996b and about Portugal the applied studies of Soukiazis (2003) , Soukiazis and Antunes (2004) and Soukiazis and Castro (2004) ]. To study social inequalities, are usually used indicators like households (or individuals) income and / or consumption of households, or microeconomic data on households [consider the reference works of Atkinson (1975 and 1997) , Atkinson et al. (1995) , Cowell (2008a and , and in Portugal the recent studies of Rodrigues ( , 1999 Rodrigues ( and 2008 ]. In our research, using data for each region and municipality, we intend to study, at the same time, inequality and convergence, comparing results and linking these two areas of research.
Another interesting debate in economic literature and more particularly in convergence studies, regards the two concepts of convergence introduced by Martin (1990): σ convergence 2 and β convergence 3 . In Sala-i-Martin (1995) is referred that the application of these concepts to real world data reveals that where σ convergence is observed, β convergence is also observed. But, Young et al. (2007) , in an applied study to the Americans counties showed that β convergence is a necessary but not sufficient condition for σ convergence.
Following this discussion, another goal of our work is to test the hypothesis that β convergence is indeed necessary but not sufficient condition for the existence of σ convergence, through the application and analysis of the two concepts in our data set.
In Guerreiro (2012) we evaluated convergence or divergence in income growth using a static analysis, with conventional measures and other indicators, taking into account the regional differences in economic performance. We found a growing inequality between regional incomes over the period [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] . We concluded that this distribution of earnings reflects the actual distribution of economic activity in Portugal, particularly concentrated in the coastal and metropolitan areas of Lisboa and Porto and differences on economic specialization and level of education among the population of each territorial unit.
In the present paper we propose to conclude about the convergence in wages per worker over the period [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] , between the municipalities and between the NUTS III 4 regions of Portugal mainland. For NUTS III regions, we also intend to evaluate the convergence in the variable GDPpc (for which no information is available to the municipalities) over the same period.
To meet the objectives set out in this paper, after the introduction, we present a brief literature review and a description of methodology and sources of information. It follows the spatial autocorrelation analysis, and finally we evaluate and interpret the econometric results of estimated models. We conclude with a synthesis of results and possible future developments in the context of this work.
2 σ convergence occurs when a group of economies converge towards a decrease in the standard deviation, ie, when the dispersion in real GDPpc decreases over time
The concept of β convergence tells us that, when countries or regions are similar (tending to the same "steady state"), the rate of growth in the future will be as greater as the initial delay, i.e., poor economies tend to grow faster than rich economies.
2 Literature review
In our research, as noted in the introduction, we performed two kinds of analysis that cross two research areas: first, the regional distribution of income inequality (treated in a previous paper) and secondly, regional convergence in income growth, treated in this paper.
The analysis of convergence as area of interest has emerged through the works of Barro and Sala-i-Martin (Barro and Sala-i-Martin, 1992 , and Sala-i-Martin, 1996a , 1996b , among others) based on the neoclassical growth model of Solow (1956) and Swan (1956) . These authors study the convergence between countries using international data.
In the last decade the convergence studies have proliferated, particularly those relating to the convergence between countries and / or regions of the European Union, following the successive changes in its composition in terms of member states, namely Marques and Soukiazis (1998) , Pontes (2000) , Silva and Silva (2000) , Akbari and Farahmand (2002) , Badinger et al. (2002) , Beugelsdijk and Eijffinger (2003) , Soukiazis and Castro (2004) and Paas et al. (2006) , which evaluate the convergence based on gross domestic product per capita. Some of these studies come up with the aim of evaluating the effectiveness of EU policies, mainly the Structural Funds effects in narrowing the gap between member states (e.g. Beugelsdijk and Eijffinger, 2003) .
We can also cite studies on convergence in sectorial productivity across countries and / or regions of the European Union, as Le Gallo and Dall'erba (2005) .
Regarding the convergence between Portuguese regions, we synthesize several works published in The convergence process in GDPpc suggests that absolute convergence is slower than the conditional convergence, due to the reallocation of resources (employment by sector of activity) and the concentration of trade flows. Soukiazis, E. and Antunes, M. (2004) GDPpc and productivity by NUTS III regions (INE, National Accounts) for the period [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] Empirical analysis shows that the convergence is mainly conditional, rather than absolute, both in terms of GDPpc as in productivity. Freitas, M. and Torres, F. (2005) 5 GDPpc and GVA per employee (DGREGIO, Eurostat, 2003) by NUTS II regions for 1990 and 2001
The period 1995-2000 evidences a divergence between regions, both in terms of GDPpc, as Gross Value Added per employee. During this period, only the RA Madeira approached the national average in terms of GDPpc. In the extended time period 1990-2001, it is observed that only the Algarve and the North grow faster than the national average for both indicators. Antunes, M. and Soukiazis, E. (2006) GDPpc for NUTS III and later separation into only two major regions, interior and coastal
In the process of convergence it is important if the region belongs to the coast or inland. Coastal regions grow faster in terms of GDPpc. The regional distribution of structural funds reveals to benefit more developed regions of the coast in detriment of the interior regions. However, structural funds have contributed to the increased speed of convergence among all the regions. The regional convergence in terms of GDPpc is slightly higher in the inland regions, which means they become more homogeneous over time, converging to a different "steady state" than the one of coastal area.
In all the works mentioned in the table, the convergence analysis carried out is based on the regional GDPpc variable, which reflects the distribution of production between the territorial units making up the country, but tells us nothing about the distribution of income from production, between these regions.
In fact, the local of production can be not the same where the income of such production is allocated or distributed. Imagine the example of a small country or region "P", consisting of 10 factories and no housing, so no resident people. The workers of these plants daily moves of their residence country or region "R" to work in place "P".
As such, part of the GDP generated in "P" is distributed in the form of salaries, to the residents in "R", so the regional distribution of production, does not coincide with the regional distribution of income, and in particular with respect to salaries.
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It is this phenomenon that we want to measure, the convergence (or not) in the regional distribution of income, and particularly in wages. For the chosen territorial units, i.e. NUTS III regions, we are to compare the analysis of convergence in the GDPpc growth with wages regional convergence. We propose to conduct a further study of convergence in income growth, via wages, between municipalities of Portugal mainland.
When convergence studies to small territorial units like regions are conducted, the location reveals itself as a key component that affects the growth patterns in a heterogeneous manner. According to Anselin (1988) , the use of regional data implies considering the hypothesis that the observations are not independent, as a result of the interrelationships between neighboring regions. As referred by Ertur et al. (2006 ), Paas et al. (2006 and Bucellato (2007) , the spatial component is not negligible. Hence the conventional estimates of convergence may prove to be biased towards the spatial dependence between observations, and many regional studies can be seriously compromised with bias and inefficiency of the estimates, because the space interdependence was not considered.
In fact, there are studies of convergence relative to other countries and their regions, which consider the spatial dependence (spatial autocorrelation), such as Arbia et al. (2005) who study the behavior of regional growth in Italy, Lundberg (2006) studying the growth at the municipal level in Sweden, and Buccellato (2007) who studies the convergence between the Russian regions.
Also some of the studies on the convergence between the regions of the European Union consider the spatial dependence between the territorial units under review, like Akbari and Farahmand (2002) , Badinger et al. (2002) , Le Gallo and Dall'erba (2005) and Paas et al. (2006) .
In Portugal, papers like Martinho (2005) and Caleiro and Guerreiro (2005) , demonstrate the existence of spatial dependence with regard to some observable variables for smaller territorial units. In the first case, it respects to the productivity per sector of activity at the level of NUTS III regions, and in the second one, the relation between election results and unemployment rate by municipality. Caleiro and Guerreiro (2005) , conclude that, despite a low geographical distance between the Portuguese municipalities, the same does not happen with the economic 7 distance (measured by the purchasing power indicator). In fact Portugal is characterized by regional disparities pretty high. These authors suggest that the study of the distribution of wealth among families could enrich these results. So, in this context, we have developed this study.
Methodology and Information Sources
In the first phase of our work we will try to measure the convergence / divergence between the spatial units in the period of analysis, based on two alternative variables:
• Wages per capita for municipalities and for the NUTS III regions;
• Gross domestic product per capita (GDPpc) for the NUTS III regions.
In the literature on growth and convergence, we find systematically two concepts of convergence: the σ-convergence and the β-convergence, terminology introduced by Sala-i-Martin (1990).
In our study, the σ convergence means a convergence of regional economies via reduction of dispersion [standard deviation (σ)] in the variable under study (the GDPpc or wages) between regions, and over the period considered. This is the first convergence concept applied to our data, which is based on calculating the standard deviation of the ln(y it ) along the data series.
The β convergence can be considered as absolute or conditional. The absolute β convergence states that poorer economies tend to grow faster than richer economies [(Sala-i-Martin (1995) and Barro and Sala-i-Martin (1995 and 1999) ], which, in our work, means a higher growth rate of wages and / or of GDPpc in units of lower values in the initial year of the study (1991) .
The concept of conditional β convergence states that the growth rate of an economy is inversely related to the distance that separates this economy from its steadystate, and that the steady-state differs from economy to economy. As such, only if all the economies under study converge to the same steady-state, we can speak of absolute convergence [(Sala-i-Martin (1995) and Barro and Sala-i-Martin (1995 and 1999)] . In this study, we begin by testing a model of absolute convergence, and, in a second stage, 8 we include some explanatory variables in order to distinguish the steady state of small economies under study, to test the hypothesis of conditional convergence.
To obtain a first estimate of the absolute β convergence between the territorial units of our country, we follow the adjustment of Barro and Sala-i-Martin (1995 and 1999 ) to the Solow model (Solow, 1956 ):
 y i,0 : Per capita variable for the territorial unit i, in the first year of the series (year 0);  y i,T : Per capita variable for the territorial unit i, in the last year of the series (year T);  T is the size of the period (number of years, months, etc.);  α, β: Parameters to be estimated by the model, where α is the constant and β is the coefficient of convergence;  ε it : Error term. Our dependent variable is the growth (in GDPpc or in employees' compensations, depending on the model that we estimate), where we compare the initial and final years of the series, using the information of only these two years, and the independent variable is its value in the initial year of our data series.
For the employees' compensations we have information to the municipalities, but in the case of GDPpc (INE, National Accounts), we only have data for territorial units NUTS III. Therefore, in the case of employees' compensations we estimate the model for municipalities and for NUTS III regions, while in the case of variable GDPpc we only estimate the model for the NUTS III regions.
To the NUTS III regions, with both results we can compare the estimates using each of the variables (wages and GDPpc), one of our initial goals.
As for conditional β convergence, we again follow the linear model proposed by Barro and Sala-i-Martin (1995 and 1999) 
y , is GDPpc / average wage of region i at time t;  T is the size of the period (number of years, months, etc.);  α is the constant;  β is the coefficient of convergence;  X is a matrix with additional explanatory variables, and γ the corresponding vector of coefficients.
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After a first estimation of the model by the method of ordinary least squares (OLS), we must test the interdependence between spatial units of analysis (municipalities and NUTS III) and decide to what extent the original model should be amended to incorporate this spatial interdependence through a, so-called, neighbors matrix, which can be build up, for example, based on geographical contiguity.
Spatial dependence can occur when the value assumed by the dependent variable in a given location depends on the value given by the same variable in neighboring locations. This dependence arises from the existence of spatial autocorrelation, this is, spatial clusters with similar values to the explanatory variable. But the spatial dependence can also result from processes of spatial diffusion effects (explanatory variables) [Anselin (1988) , Anselin (2002) and Caleiro (2008b) ]. Spatial dependence can indeed take many forms, giving rise to different specifications (models) that include such dependence [see the multiplicity of models proposed in Le Sage (1998 and 1999) ].
However, most applied work considers only two forms of spatial dependence, coupled with two types of models: spatial dependence in the explanatory variable, as synonymous with spatial diffusion, which translates into spatial autoregressive models, and spatial dependence in the errors / residues translated into spatial error models [see Anselin (2002 Anselin ( , 2003a and Caleiro (2008a) .].
In any case, the application of spatial statistical techniques can be justified if [Le Sage (1998 and 1999) 
• There is a theoretical model that supports the existence of that kind of spatial dependence;
• Spatial autocorrelation, detected at the level of clusters in space, is confirmed by specific tests.
To test the spatial interdependence (autocorrelation), we can calculate different statistical tests of spatial correlation, and the Moran's I test is the one with wider use (Moran, 1950) .
In algebraic terms, the global Moran's I statistic is calculated with the following expression (Moran, 1950 In the present work, following Buccellato (2007) , Akbari and Farahmand (2002) , Lundberg (2006) and others, we choose a matrix of spatial weights based on spatial contiguity. In our study, especially with regard to municipalities, such option is fully justified by the small size of spatial units and simultaneously the number of neighborhoods of each unit. In fact, although the municipalities are small spatial units, are also surrounded by other small units, verifying that each municipality has always more than one neighbor (some of them have 8 or 9 neighbors). As such, the spatial contiguity matrix covers a large net of relationships which we believe cover the economic reality of these small units.
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The W matrix based on contiguity, and used in spatial econometric models, results of standardization 6 of a neighborhoods matrix V which can take many forms. Its simplest form, can be defined by: • Queen contiguity: provided that the territorial units have one point in common in their boundaries, we consider they are neighbors;
• Rook contiguity: to be considered neighbors, the territorial units have an entire limit or boundary, in common.
As such, the spatial weights matrix based on queen contiguity has always a denser structure of connectivity; this is, for each land unit, the number of neighbors is greater than in the concept of rook contiguity. Therefore, in the present study, we choose the matrix of queen neighborhoods 7 .
As for the statistical tests of spatial correlation, Moran' Another alternative and similar test is the Geary, or C Geary test. The C statistic is obtained as follows [Geary (1954) ]:
6 According to Anselin (1988) and Le Sage (1999) , standardization or normalization of V matrix is advisable to guarantee that the sum of its columns to each row is equal to 1 ( [Anselin and Florax (1995) ].
We can also apply other LM tests for other types of models with higher-order spatial correlation. The LM statistics follow asymptotically a χ 2 distribution.
If the tests point to the presence of spatial interdependence among territorial units it is usual to estimate two types of models by the method of maximum likelihood:
the model of spatial lag and spatial error model [Anselin (1988) and Le Sage (1998 and 1999) ], and we must always bear in mind the LM test results, because they can immediately indicate the best model specification that includes the spatial dependence [Anselin and Florax (1995) ].
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With regard to the absolute convergence with spatial dependence, we estimate the following models [specification adapted to the existence of spatial autocorrelation, suggested by Anselin (1988) ]:
where: ρ and λ are coefficients of spatial autocorrelation and W is the regional weight matrix (standardized neighborhood matrix).
In models of spatial error, spatial dependence is restricted to the error term and it is not possible to distinguish the causes of the dependence.
Considering also the spatial dependence, we estimate the following models of conditional convergence [specification adapted to the existence of spatial autocorrelation, suggested by Anselin (1988) ], depending on the type of autocorrelation:
where: ρ and λ are coefficients of spatial autocorrelation and W are the regional weight matrix (standardized neighborhood matrix).
According to Le Sage (1998) and Anselin (1988) , in the estimation of spatial models, the maximum likelihood method must be applied. In fact, in the spatial lag model, the presence of space lagged dependent variable as explanatory variable implies the correlation with the error term, which makes the OLS estimators biased and 14 inconsistent, requiring the use of the maximum likelihood method to estimate the model. On other hand, the coefficient λ of the spatial error model measures the degree of spatial autocorrelation among the error terms of neighboring areas, which makes the OLS estimators inefficient and once again we must use the maximum likelihood method. As such, in the present study, we estimated these models using the maximum likelihood method.
To select the additional explanatory variables to include in the matrix X, with which we intend to describe and distinguish the economic base of each territorial unit, we use the same criterion adopted by Guerreiro and Rego (2005) . We follow the Territorial Competitiveness Pyramid proposed by Mateus, A. et al. (2000) [ Figure 3 .1],
in an attempt to distinguish territorial units based on their competitive conditions, which can be grouped in several areas (the pyramid basis): demographics, labor market dynamics, skills, innovation, business dynamics, productive specialization and infrastructure support to productive activity.
Figure 3.1: Territorial Competitiveness Pyramid
In Table 3 .2 we present the selection of variables by theme, and their choice was subject to the availability of information in official sources (INE, 2008b) for the spatial units of analysis.
Source: Mateus, A. et al. (2000) The information collected for the variables listed in Table 3 .2, refers to the initial year of our data series, namely the 1991 8 in an attempt to incorporate in the model, the structural differences that distinguish the territorial units at the base of departure for the analysis of convergence.
For data analysis and estimation of the models we use the following software:
GeoDa (developed by Luc Anselin) and STATA.
In collecting information, we privilege the official (institutional) sources. As such, we used information from two distinct sources:
• National Statistics Institute (INE): National Accounts, Consumer Price Index (IPC) and also the whole economic-social information available to the municipalities of Portugal and compiled annually in electronic publishing Portugal in Numbers; 
Analysis of spatial autocorrelation
Between NUTS III regions: regional growth of GDPpc 
σ convergence
We studied the σ convergence between NUTSIII regions in GDPpc growth and In Guerreiro (2012), we concluded that we were facing a spatial distribution of employees' compensations moderately uneven, but with a tendency to become increasingly unequal, since indicators, both weighted variation coefficient and weighted Gini coefficient, increased over the period between 1991 and 2002. This conclusion is here confirmed by the increase of the dispersion during this period. We do not register σ convergence.
10 Note that, in employees' compensation, there is a series break in 2001 alien to the author. In fact, the DGEEP, entity supplying this information, has no data for this year, due to methodological reasons. In next section we check β convergence in the spatial data series of GDPpc and wages. Table 6 .1. Breuch-Pagan test 0,519 (p=0,471) 3,342 (p=0,852) Notes: -Figures in brackets mean statistic t; (*) indicates that the estimated coefficient is statistically significant for a significance level of 1%; (**) significant at 5% and (***) significant at 10%.
β convergence: econometric results
Among NUTS III regions of mainland Portugal in GDPpc growth
We observe that the β estimated value is negative and statistically significant in both models, indicating that there is convergence between the regions with regard to
GDPpc. In the conditional convergence model all other estimated coefficients are not statistically significant.
Therefore, contrary to Soukiazis and Antunes (2004) Notes: -Figures in brackets mean statistic t; (*) indicates that the estimated coefficient is statistically significant for a significance level of 1%; (**) significant at 5% and (***) significant at 10%. In absolute β convergence model Moran's I test for dependent variable assumes a low value, near zero, although not denotes a complete absence of spatial correlation, as was the case for the GDPpc. However, if we analyze the LM-Lag and LM-ERR tests (Table 6 .5), we find that both are not significant and therefore, according to our decision rule, we consider the absence of spatial autocorrelation.
All estimated models for conditional β convergence reveal tests of spatial autocorrelation not significant (see the calculated tests for models B and D in Tables 6.6 and 6.7, respectively).
As such we did not estimate the spatial lag and / or spatial error models, for the growth of wages among the NUTS III regions, both in terms of absolute convergence and in terms of conditional convergence. The estimated coefficient for the ageing ratio is not significant in any model, while the estimated coefficients for the activity rate and labor force with higher education are significant in all models.
Among the municipalities of Portugal and in employees' compensation growth
28 Table 6 .8: Estimation results of absolute and conditional β convergence models among municipalities, applied to the growth in compensation per employee
To verify the existence of spatial autocorrelation we consider Moran's I test for dependent variable (Figure 4 .3) and we complete it with a diagnosis related to spatial dependence in models of absolute convergence (Tables 6.9 and 6.10) and conditional convergence (Tables 6.11 and 6.12). Through the analysis of previous tables and figures, is easily concluded that there is spatial autocorrelation in the growth of wages among municipalities, because in all models Moran's I test assumes a nonzero and significant value and the same applies to the Geary's C test, which we only apply in the absolute convergence model.
The spatial autocorrelation is confirmed through the LM tests. In the absolute convergence model all LM tests are statistically significant, giving us no indication of the best model to estimate spatial autocorrelation (spatial lag or spatial error). In the 30 conditional convergence models both LM tests are significant, and LM-lag presents a higher value, but in the robust LM tests, only the RLM-lag is significant.
Thus, following the adopted decision rule, in absolute convergence model, we proceeded to the estimation of two types of spatial autocorrelation models -lag and error -and in conditional convergence model we chose the spatial lag model. Table 6 .13 presents the estimation results to the spatial lag and the spatial error absolute convergence models. When spatial autocorrelation is included, the convergence in earnings growth becomes more evident (larger and more significant in absolute terms). Furthermore, both ρ as λ, assume significant estimated values, probably indicating the existence of spatial correlation, both in the independent variable as in the error term, which implies the use of a mixed spatial autocorrelation model, as suggested by Le Sage (1998 and 1999) .
For conditional convergence spatial-lag model we obtained the results listed in Table 6 .14.
31 Table 6 .14: Estimation results of spatial-lag conditional β convergence models for municipalities and applied to employees' compensation growth All estimated models still show presence of convergence between the salaries of municipalities throughout the period under review (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) , with 0   statistically significant.
ρ is always positive (positive spatial autocorrelation) and statistically significant, confirming the existence of spatial dependence.
We highlight that, when evaluated separately, the contribution of employed population in each sector (keeping all other variables in the model), reveals coefficients very close to zero and not statistically significant 13 . 13 We have estimated all conditional convergence spatial-lag models (A to D), replacing the variable Labor force with higher education by the variable Illiteracy rate, and in these models the sectorial structure of employment already has a significant contribution to the growth of wages. Notes: -Figures in brackets mean z-value; (*) indicates that the estimated coefficient is statistically significant for a significance level of 1%; (**) significant at 5% and (***) significant at 10%.
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The estimated coefficient of ageing rate is not significant in any model, while the estimated coefficients of activity rate and labor force with higher education are significant and positive in all models.
We can say that in terms of earnings growth, the municipalities of Portugal have been converging, although to different 'steady-states' (conditional convergence). The main determinants of growth differences between those territorial units, according to our models, are the characteristics of the resident population, both in terms of activity rate and in terms of the active population academic degree (labor force with higher education).
On the other hand, if we replace the labor force with higher education by the variable that gives us an indication of school education lack (illiteracy, which estimated coefficient is always negative, as expected, although not statistically significant in model A), the sectorial structure of employment appears as a determinant of wages growth, with statistically significant estimated coefficients, in sectors I and II appear with a negative contribution, while the tertiary sector has a positive coefficient.
The fact that, when we vary the composition of matrix X, the significance of estimated coefficients for the different variables changes, also due to the correlation between these variables (Table 6 .15). The aging rate shows a high correlation with the activity rate and the illiteracy rate, negative in the first case and positive in the second. The activity rate is also negatively correlated with the illiteracy rate and the employment in the primary sector.
This last variable in turn is even more highly correlated with two variables, a negative correlation with the employment in the secondary sector, and positively with the 33 illiteracy rate. On the other hand the share of employment in the tertiary sector shows a high correlation with the percentage of labor force with higher education.
Conclusions
In this applied investigation, we cannot confirm the spatial correlation in GDP and wages growth between NUTS III regions, but it is confirmed (in wages growth) for smaller territorial units -municipalities. This could mean that spatial correlation applies particularly in intra-regional level and not in inter-regional level.
Between NUTS III regions, we observed σ convergence in GDPpc growth, but this has not been confirmed in wages growth (at the end of period the wages register a greater dispersion). Indeed, when we tested the existence of absolute β convergence (necessary but not sufficient for σ convergence) we conclude that it occurs only in the growth of GDPpc. We tested further alternative models of conditional β convergence on the growth of compensation between the regions, and it appears to be significant in models B and D, which includes the sectorial employment structure, to sectors I and III, respectively, together with other variables related to workforce and education level. It may indeed be decisive for the different regional "steady-state", the weight that these sectors play in the economy, partly because, during the period under review, there was a net transfer of jobs from sector I to sector III, especially in regions where the first one has assumed major importance in 1991. It is important to note the high significance of the estimated coefficient for the variable labor force with higher education, demonstrating the importance of this variable as a determinant of growth and convergence of wages.
As regards municipalities, we conclude that there is not σ convergence in earnings over the period of our study, which confirms, the results obtained in Guerreiro (2012) when observing the evolution of inequality indexes, as well as the results obtained for NUTS III regions. We therefore conclude that there was an increased dispersion of earnings per worker between the municipalities of Portugal, but this does not invalidate the verification of β convergence, which is confirmed by the significance of ˆin all estimated models. After confirming the existence of spatial autocorrelation, the models that consider it turn out to be the best, both in terms of absolute and conditional convergence.
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With regard to conditional convergence, we follow the same methodology as in the case of NUTS III regions and we have estimated four alternative models. The model that considers the weight of primary sector employment as a determinant of growth and convergence reveals itself more appropriate, leading us once again to conclude that this variable distinguishes the "steady state" of our small economies. The variables activity rate and labor force with higher education also reveal highly significant on the growth of salaries, reflecting the different contexts of the labor market at regional level.
In this paper we have achieved the proposed objective to reveal the spatial convergence or divergence in income growth in Portugal and we have proved empirically (with our data) the theoretical hypothesis that β convergence is indeed a necessary but not a sufficient condition for the existence of σ convergence.
However we are aware of limitations of this paper. The first limitation regards the lack of available statistical information on small territorial units, preventing the processing of Gross Disposable Income (GDI) of Families with this spatial disaggregation. The analysis of regional GDI would give a better picture of the spatial distribution and convergence of income levels by region and municipality. Another possible limitation and possible clue to future developments regards to the explanation for the inequality found on the spatial distribution of income. We have pointed out some differences in the demographic, economic and social indicators between the spatial units, particularly in respect of economic activity spatial concentration, trying to differentiate the regions or municipalities in terms of "steady state", but there is still much more to explore.
From those limitations arise the tracks for future developments with regard to the study of spatial pattern of inequality and eventual regional convergence of income.
Since we have no information on disposable income, we can find an approach to this aggregate if we consider the employees' compensation together with social benefits, which take important values in regions and municipalities with a large aging population.
In terms of econometric analysis of convergence, the data processing can be improved, through:
 Models estimation with panel data (every year), which represents a greater volume of information to be processed, and could reveal more robust results;
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 Inclusion in the specification of conditional convergence models, other variables that could better distinguish local economies, allowing a better definition of the various steady-states;
 Exploration of dichotomy between interior and coastal spatial units, which reveals important in the most of indicators, by including a dummy variable in the models specification to distinguish between municipalities located on the coast or inland.
Despite the limitations and future developments that may arise in this area of research, we believe that this work represents an important contribution to the knowledge of the spatial distribution of income in Portugal, allowing a better understanding of regional realities and contributing to support the implementation of possible regional and local policies.
